Abstract-Human ability to identify simultaneously two targets in the visual field is severely limited. Previous studies have shown that orientation identification of two targets takes twice the time needed for one target. Here we asked whether this seriality is imposed by the decision requirement of the task or by such stimulus properties as target spatial separation and similarity. Observers had to identify the orientations (vertical vs horizontal) of two Gabor patches presented at random positions. Performance on this double-task experiment was compared with performance on each of the tasks when carried out alone. We varied the spatial separation between the two targets for targets having identical or different spatialfrequencies and found that the orientation of two targets having different frequencies could be identified in parallel when occupying the same spatial position but not when separated in space by 4 deg of visual angle or more. Targets having the same frequency could be identified in parallel even when separated by 8 deg, demonstrating that decision factors do not impose seriality. This result can be taken as evidence for the existence of a grouping process operating prior to orientation identification. This grouping process operates according to classical Gestalt rules (proximity, similarity) and enables parallel attentive processing of large input chunks.
INTRODUCTION
According to a widely accepted model of pattern vision our visual system encodes the retinal image by means of local, multiple, parallel mechanisms (filters, channels) each of them sensitive to different spatial frequency and orientation ranges. Since Campbell and Robson's (1968) pioneering work, the properties of the hypothetical, psychophysically defined channels were investigated using several types of psychophysical paradigms. Most of them explore detection of near threshold simple and compound gratings using summation phenomena (Graham and Nachmias, 1971; Sachs et al. 1971; Bergen, et al. 1979; Watson, 1982) , adaptation phenomena (Blakemore and Campbell, 1969; Blakemore and Nachmias, 1971) , and masking phenomena (Stromeyer and Julesz, 1972; Henning et al., 1981; Phillips and Wilson, 1984) . A rough estimate of the bandwidth (full-width at half-maximum sensitivity) of a channel is taken to be 1 S-20 deg in the orientation dimension, 1-2 octaves in the spatial-frequency dimension, and no more than two cycles in spatial extent (see Olzak and Thomas 1986 for a review). The channels are assumed to be labelled according to their response to orientation and spatial-frequency (Watson and Robson 1981) . There is some experimental evidence that observers can use labelling information in detection and identification tasks. Graham et al. (1985) and Yager et al. (1984) , manipulating the uncertainty level in grating detection and identification tasks, suggested that the labelling information is accessible and that human observers can selectively attend to a subset of channels in order to reduce uncertainty and noise.
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While there is a remarkable consensus about the parallel filtering (encoding) of spatial-frequencies and orientations of stimuli, it is not clear whether the information represented in this assumed parallel system can be used simultaneously by a higherlevel decision stage. A spatial frequency or an orientation identification requires combining the channels' responses and making an identification judgment on the basis of a certain decision rule (Thomas, 1985) . An example of a simple decision rule is a maximum response rule, according to which a stimulus is identified as having the value of the most activated channel. Alternatively, it is possible to use the activity ratio of two channel populations as a continuous measure for stimulus parameter (Foster and Ward, 1991) . However, in order to better account for the observation that observers can detect tiny spatial-frequency (orientation) differences in comparison to the assumed bandwidth of channels, a more complicated decision rule has to be used. Such a decision rule can be based on a weighted average of the signals from all active pathways (Georgeson, 1980) . Human ability to simultaneously identify two targets in the visual field is severely limited. Previous experiments have shown that observers' ability to report about several targets is limited, even in the case when just simple features (orientations) are involved (Duncan, 1985; Sagi and Julesz, 1985; Braun and Sagi, 1990) . Braun and Sagi (1990) showed, using a backward-masking paradigm, that observers' performance on a task involving two orientation identifications (a double-task condition), is much lower than on each of the single identifications when carried out alone (a single-task condition). This performance reduction was not observed when the double task involved two detection tasks, or when a detection task was combined with an identification task. Given that two orientation identification (discrimination) tasks are carried out serially (Braun and Sagi, 1990), we asked whether this seriality is imposed by: the decision requirements of the task, such as limitation on the number of identifications that can be carried out simultaneously (where identification can be implemented as a comparison between weighted sums of filter responses), or by the 'attentive window' size, i.e. limitation on the size of the spatial region that can be processed in parallel. The second account for seriality implies the possibility of carrying out two identification tasks concurrently when the targets are in a close spatial neighborhood, but not when they are separated by a large distance. Extension of the concept of attentive window into a multidimensional feature space (Bergen and Julesz, 1983) would require a more complicated definition of neighborhood. Two patterns may be processed simultaneously under this extension, if they are close to each other on some dimension other than spatial position, like spatial frequency or orientation. If the limitation on identification is a result of our inability to simultaneously apply weighting functions, or decision rules, to the output of two filters' populations, we would predict serial behavior independently of the distance between the two targets and their similarity. In order to answer this question, we carried out experiments where observers had to identify the orientation (vertical vs horizontal) of two targets on each trial (2 x 2AFC). We used Gabor signals as targets and manipulated the distance between them and their similarity (same or different spatial frequency). The stimuli were designed so that the two targets stimulated two different filter populations. Performance on these double-task experiments was compared with performance on experiments where the same observers had to identify only one of the targets, thus allowing
